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(54) MOBILE RADIO TERMINAL AND SURFACE ACOUSTIC WAVE ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize and lighten a unit by 
sticking an upper dielectric substrate and a lower dielectric substrate 
by adhesion, making a multilayer substrate, installing a space in a part 
of the lower dielectric substrate, incorporating SAW filters, installing a 
solder application part for loading lumped circuit elements on the upper 
face of the upper dielectric substrate and installing a land with solder 
on the lower face of the substrate. 

SOLUTION: An upper dielectric substrate 1 1 and a lower dielectric 
substrate 12 are stuck by adhesive 15 and a dielectric multilayer 
substrate is formed. Lumped circuit elements 13 constituting phase 
shift circuits and matching circuits are loaded on the upper face 
(uppermost face of dielectric mutilayer substrate) of the upper 
dielectric substrate 11, a space is installed in a part of the lower 
dielectric substrate 12 and SAW filters 16 are incorporated. Solder 
application parts 55 for loading the lumped circuit elements 13 are 
installed on the upper face of the upper dielectric substrate 1 1 and a 
land with solder, which loads the SAW filters 16, is installed on the 
lower face. Signal terminal or ground terminal patterns 18 are installed 
on the lower face of the lower dielectric substrate 12. 
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1 

[»:^2] #-T>-5^:^S:i3l^^tJ^S^i^'&i^®2 
i^tC*tfS Lfe 2 C)JSU:«)i5i^S*«)i«rMj28m^at; 2 o^J^ 

7>'^f->S:?^fiaLfe^i'^«J< i:=fo2MRh(Diim(*JJ:»J'fe 
L/, ^#»^®T*^e>'>^ < i: =fc 1 M 

tis z: ii J: »; ® m L fcfife(DS«ziitc?^^$ tiT v ^ sfi 

y zi ic J: »; tifc^r^wtc, i oija 

T (1) > ^mMmm^^^R (d . ii2<z)j/;^7^a 
(OiiM^isas^iacS: f T ( 2 ) . ^m^me^m%: f 40 
R (2) ±fa^ffi88tr^tc, fT (1) < f 
T (2) Rxf fR (1) < fR (2) <Dmmi)^&v. n 

1 oi/>^-f-i>.JC?^fS-r-6##S:tJf||2 (Di/:^7^Afc*r/S 
fcfR (1) CDS^i«^*^T>7^■:^ffl5©^-J:^JAy, ± 

t.m^^ii<mi(Dmsm,^^mr, fR (d 

miWi^tl (1) r*0.8JSJLhT'*SSAW7-f;b^tS:3l 50 
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*u fT (1) ommm^i^mi(Dt/7.v'i.izMi^Lr=. 

>f'y5^>^y(lIB&;r:7^iSSif^®»ft*tfiI*^fR (l) 
T'0.8J5U:T'feS:^-< >v^>inaB&«:i|iT, ±fa|g l a> 

^i-mm^m^i^, ry'r^ts^ibAtii^tz.i^ (2) 

mzaymimm^mr. fR (2) ^m3mmt.-r^> 
±Mm 2 (Dmi^^A^^^r^^m^cmMm^ f t 

(2) T'0.8mi'C&SSAW7-<;i/if$:iijiiU 112 

T (2) <Dmmmm'^m2(Diy7.'ruzM!^i^tzmmm 

5{&?-lcA:trU ±l3ll2(Dafi?0m^.*^e»E;t>^.'f 
>i^IlIli!&:t7^©HI<r^G)i|ie«*fii*^fR (2) xo.m 

mmx. ±mm^y -r ^ixx.xry'r-^-mt^ 

S A WT >-r 

[»*«4] »:*^3^lCi^Ufe^-f«yf^MSAW 
T>-5^^^fflSll*, ffl#ffl>''?^-X g^>''Cif->2fc 
U^A-f TTsmf^a - y < i: tj 2 SiiLh® 

apjb^uBS^A^^X'&ziticj: ^mmi^tzi&aymmizj^m 

^m^^xryr-r^mmn^m^mm-f^^- 
y\z^^-^tu m=mws.-m\z9mtomm>^am 
^mm-n^-y. wmm-m-ym/urT.m 
m-j^^-y-m^^tx. m^m-imsm^m^'^ 
9-y. wmm-ym:^fUT7.mni)i-yiiim, 

S!SAWT>^:h^WSI. 

jSVxT, 01®>>>?.5^/.(D^3mMaaS^JSS:f 

T (1) . SMiiiSaSP^JacSrfR (1) , ||2©i/;?.5^ 

ACDi!HtMffla8P^1^4fT (2) , SfiSSSK^«c«:fR 

(2) , m^o>'y7.7-h.aymm^mmi$.^i 
T (3) , sftMsas^jacSrfR (3) iiu mio>^^:^ 

"ri^lzMftiirStm^jStXf. ||2a)S/:;^-rAt^3©i/x 

ja7-<';i/^fS::^LT7>7^:>-fflS&7-?:^U 7>-5^^ 
A>e>A*UfcfR (1) ®Sm«-^*^7>7^:^«a&^J: 
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Lr=.^m^tmm^t.(Dm i a)ms^^.^Bx. f r 

( 1 ) %:mmmii-rs>±Msm i <Dmm^^^ »j 

^mL<mmm^{i (D -eo.soiiT'fessAW:? 

tcm^^tU fT (1) (?>i2im^-^*^m<^^>:^-r-^{- 

R (1) •eo.8eU:T'feSX^*v^>yiBI8&, -hgasio 
T-^m^B-^iSk^tx^ ryr^ii'^^Kiiht^tYi (2) 

<3DSfBfi#2!tixf R (3) (Dm.mm^t!^r:^'T-^mm' 

^>inHB!&:4-7^HM^(iD»fi*rtf*^fT (2) ».t>* 
fT (3) T'O.SJliUiT-feSX'f y5=->i^5&S:MT, ± 

oM^o^msm^'kmx. fR (2) feiiig^igc 

/j^fR (3) T'0.8RhT'*)SSAW:7^;i/^S.U:f 
R (3) S:iiiaf^igci:-rs±fBll4©iI6^.^g^^,J:yH, 
fcJKt*«^®«ifi*f'fiittl^fR (2) T-0.8RJlT'fe5SAW 
7'f;u^'5:jiiau #'5r|g2®i/:;^7^A{c^JSLfcSit 

3tv ||2©i/>^-rAi:«|3<Di/:^7^Atc*fj5fi:LfefT 

(2) i:fT (3) <;!)i^M^*^i5m3?>SgB=-tcA:^U 

<OjKW^(Z)i|ifi*ffiiK)^fR (2) 2iLtyfR (3) TO.m 

^i[\.i>z.}i^imtt!b h U Kffl::^-f ^v^MS 

(1), fT(2), fT (3) , ^mnmmmt: 

fR(l), fR (2) . fR (3) =&>!r{eaoi 
my-ov^^tw^^y^ fT (1) {c^fiiCbfe 
jjm^i^iifT (3) \znm\^t=.mm^ fR (d jc*f 40 

f5LfcSM5?^i:fR (3) {c*riSUfcSMa^ti:S:A*v# 
ASii:Jcj:»J, SMMJSaJP^llcfR (1) . f 

R (2) mm^nmmmi (d > f t (2) tc^ 
m-izm^u ^mmmc^mn (3) mmm^m 
iii:iffLX7>7'i-mm-\zim-t&z:ii^^tt?> 

h y Kia^^'f yf^ns AWT>x-f-^WSI. 
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*j r i: ici: »j mm Lt=.m<omm\zm^^tix 
\>^m^m^^^-yRxmm^-^f-y±x\ 

3 oiiiLh® S A W7 ■< )h9 ^Umi^. th-omj:MmSih 

m\z'pt£< nib 1 'DVjji(Dm^^mmm'¥'m:^i-z>&. 

m^X'j^^vt:Lmm^y -r jv^^Rxm^^m^y -< 

m^tu miSfmMy^;vitx{i.-mim3Biy'{)v^(Dm. 
nzxmmmmit^mmmut i:^mt?>i^<D 1 

y^m^-^si - y tim^nx v z. t i:iimt-t?> hvzf 
)w^y my^^ v^msA^vryy^i-imm, 

^vrf^y^^^ Rt^^^) :^)VZ2^ jvayj^tjt < ii =b 1 o 

&jim^^^^ti:miii^&m.'^mm s AViyy^^pk 

xtt, ys^^y^msAVfryri-Pimfi^. 
[«*«9] mi^jmiwi^&mEm<D7y7'-tPi 
mwz^^^x, f-vzfmaL. ^v:f-<yif^9RXf^^) 

■t^m^mm s AW7>7^-t-^^fi, xit, x-r 

SAW7>-r:^^SI. 

1 0 1 |t*S0 1 Wim^ 9 3^B«® 7>7^-:h 

mmt^y m^i:m^i^x\,^s>z:ti:mLiL-ri,m^ 

1] ft*3^2]msmi 0]^I2«©7>7^ 
:h^«}^Ci3V^T, :^-f^y^>y^-?<5D/W7XliIB&S: 
5" f-vrf^y^f?^. JScXf^ U :^7;i/3 >r ;wDii> 

mit-f^ys^ y^msAViTyT-^m^. 

2] ft*3^1^M01 13SiS«®7>7^ 

-ym-. mmj^it-ym'Rxfjury.m^-^^-y 

X g^Air->5:tJf/W7:^S>''C^f->®'J>^<fc 

1. 1 ■oiiLt^0'mmL(Dmmzm.»rzJ^ii-ymm^^ 

AW7>5^:hftffi«, Xli, y>( v^mSA^TyT'^ 
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«y S AWT >-r-^-i^So 

[it^ 1 4 ] tkmm 1 JSTi'M^ 1 3 mmsf^ryr 

y z^^^ym. xt*, ;^.>f «y s a wr 
[fS^ 1 5 ] miSc^ 1 «753l^ 1 4 -mimfriyyT- 

flijfla/'t^f - > i: S:^ffl*if®#(*:T'@^ L t 
t-rsillS«fflSAWT>^-t-^«l. Xlis :^>r»v^ 
MSAWT>7^-^itfflSo 

mimi 6] «^^l«75SI|14]^iB@<Z)T>^ 
^^«S^cev^•r, fti:M^^ffiS:l^J^>^®ISfllT' 20 
Se> 3 S AWT 

Xliu >^-f •y^SSAWT>-7^:^^ffi«l. 

•^-^SIic33v%T> HI^''^^V'5r-s^SAW7w'<n/^f 

ffl«S> ;^>f 'y^MSAWT^TrJ-i^Mfg. 

:^^SSlCfci>T, SAW7-f;i/if^«y:/S:7U«:'j^5=- 

SMfflSAWT>7^:h^^fliS, ^-f^V^MSAW 30 

T>^:^^^SI. 

[If 1 9 ] m^-m iWbWM 1 6 ^m.o>r 

i(iffi«mif "^-f -VICT s AW7 >f >''i:SS®lc?^ 
Xli. y^.-f^y^SSAWT^-T^-^i^SS. 

SMMSAWT>x:^^SI. Xt*. ;^>f'y^^ SAW 
T>7":^^fS. 
[fS*^2 1 ] ^:^]SII1«75MII2 Oi^B«®T>^ 

^J-fc^SrSi »J #tt S z: i: fSillS^ffl S AW 
T>x:h^^l8. Xti, X-f ^y?^S!SAWT>-7^^*ffl 

{|ff*«2 2] M:*3^1«^3ISI2 l]^ia®<DT>7^ 50 
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:»-tt«S^cj3^r^T, SAW7-f;i/iiS:JSi^sSS®i: 
AWT>7^:^«mS§, Xli, 7>-f ^y^S!SAWT>-r:*- 

[^*«2 3) is*]Siii^Mm2 immsJ^yyT- 

T®i:SAW7^;i/iJ?$:Jg^sS«®i:«)^tc. ^i?^ 
< t =fe) 1 Mmi®^i«sJ: y 'fcStfr^MSrlSt-t, -^-CD^r^ 

5:>'N"iJt - >Ti^fifc-r S Z. t. i:mmt. -T^^mm S AW 
T>-5^^fflSI, Xli, ::^'<•v^MSAWT>■5^:^^^ffl 

2 3]aiBic®-5^iT;bA> Kffl:X-f ^^S AWT>7^ 

t»*«2 6] m#^5:^^2 3:^gB«(7) hVzf 
;wl> Kffl;^>f ^^S AWT>5^:^^^lt=S:f|:® U 

roSfiM^i:S:4>lSI-tST>5^-?-^SSi:, ±fBT>^ 

S:!}Te»«aS!SilS:*U ±iaT>-x:^^fflmSAW 
;b^HCj: »JS€^iSd6S[?^(^Smf8^?:T>7=-^*^e> 

[0001] 

^tCiJiaJ&Sim^BM (OTSAWiilSft: Surface A 
cousticWave) y^fl^H, *)SV>ttSAW7-Y;i/^f ilHf 

So 

[0002] 

T>-5^^^ll(C<fc U 1 o©T>-7^:>-«:^MbT(rXS. 



» 
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[0003] 

[0004] #g&MSSi*®/J^^L ig*^blc^iSt-«> 
^flt^^^tcf^;tT, TT-f. >r-. 
-faiz—T^yi^ y^":^ 'yf^h'yv—y^:^ yy 

jKS^'^i^, m 9^-^24^ (1 9 9 6#) (lEEEP 
rocealing of Ultrasonics Synposiuok P. 19-24(199 

6)) J ^cta^$tlTv^s«^c, sAW7-f;l/^S:fflv^T 

[0 0 0 5] GSM2/::^.-xAa)^?SaSCBBSS:Hl (a) 

izm-to ^mmm(^m'^fR=9 3 5-9 e omh 

z, i3lfi^ia3SP©<^*^fT=8 9 0~9 1 SMHzT'fe 

li. fR&iijg^lgci:i-.ssAW7>r;b^'7i:, saw 
•7'f;i/^f7fl!)>f >lf-i5<':/>^SE^5:i:Sfctt)®S^liIli& 30 

6- It. mmm^(o^^^^(mtii2i»^mi-ts>r=. 

5SAW7>f;i/^f St, SAW7>f SCD-Otf-^f 
t S tztbom^^ 6 - 2 i:, Sfift^®itl 

loooe] z.(D J: tfjtyyT'-rPimmt^Wiz 40 

[0 0 0 7] 
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^^m&^%:m^^^mmmi'X^t&iit^\z. sa 

[0008] 

S AW7>7^f-^^ll5:/J^S! • iS4^b-rS|^S:*|§^ 
©^-<Z)ia6(D?^ffiil LTS^'to ^3 (a) {tTy^r-f- 

Pim?^(owmm. (b) lijisa (c) ttrffimr-fe 

1 5 IC J: y flfiy ± 

13 {.^v:fm&. f-vzf^y^tf^. /\u?!j;i/=i>f;i/ 

sAW7-r;i/^f 1 6«:i^jss-rs. ±mmmi^w&i 

1 0±ffiJCtt^tti^iSfllII&lg^-l 3 sa^cD^A^ 
liSAW7'f;i/if 1 6S:Jfi&tS^®A>'y#^> K5 

5*^ifcfe5. ymmmfmLi 2<z)t® 

ffim T-xi:g§^$ti*. ±Sls^«c^i i®± 
®©liIS&/^•^I -yn. s A w:7 -f ;b^f i 6 * feiiTSPSI 

14, Lz-i/H^l 7CD#f!|i:{Cj:oTS5Cll5g5 

[0 0 0 9] :^:m&oyfm!l,Z^t\At. W^<D:k^\^SA 

yfy^)V9^^mmi\Hmzfmu i&^m, imy 
y hmmHDmfp^mmmm^i:^mmL(D±mizw!m 
•t&ztiz^*}, m^mmmf^iz^-^titzSAVf 

[0 0 10] ^j3, ±'S^mmmRi i(D±mizmm^ 
n^m^mmmmiF-ii&myy muss, is^B&tcps 

h u:;^;!/^- mmfmrniz^m^jtryr^m^t 
y^mf-iktf7.>(-jf-y^m-i:ms-i-^jUT7.ms^ 

1 I©±®tcff«g1-S3i:ic<};tj, IHBS^i^:*:$^^T' 

m\ztj^i>. 

[0 0 11] JUAT, H6~@14»C<J;»J^-a)|yg<^ 
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[0 0 1 2j igeti, m^mimm^f-. y^^v^yf 
to 0 1 33 071*, m'f^imm^nt:L±m^im 

[0 0 14] 08ti, |^S*lSSAW7-^;b4«S:ail 
[0 0 15] SAW7-r;i/^fS:^, r;!/^-^; 

^^(DJiyzfA s^m^^xy^y-y-f^vrfii^y'rAyif 
[0 0 1 6] Ell Oli, SAW7-<;b^i^'y:?'4 
AW7-<;i/^Ji5^«v:^4 7±®fi^ffi>'i*->, mm^^ 

9-yiiwm^'m^\^tz.m^mj^9-y. wmn^ 

[0 0 1 7] lai HdU ®ia^SAW7-<;i/iJf, *fe 

\tv^)v:f^vzfifsy'r\yir^^m^^xmm\^t:LSA 30 

[0 0 1 8] 01 21*, #MS«lC|8t-tfcS AW>'-f ;i/ 
^ S:<®isft-rsaiS=S:^ #^fllX«-fe5^^;^'®^5 
2-eSofe%©T?feS, SAW7'f;i/^fOfi^^S:3S^t;T' 

[0019] 013 13U H3^C:g^bfeWC^3V^■r^i±alJ 

"^"^f-vzf^iyif^^, ^^)fi)\^n^ )\^<r>-myL\t±x 40 

(K>J[MzmWL^t\'^^f^-^ 5;i/^^®n>f ;u 5 3 
fe=foCDT'feS. 03lCatUfc«»Ji:it^T, ±SP^(*S 
«i ii:TSI5ilS<*^l 2t^mSt^^mi 5® 

[0 0 2 0] 0 1 4 Ji, ±ai5^flsS«i:Tei5iim(*S 
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3CDfi«Jtca^Ufe;^>''«'f ^;b4^®3-f ;i/5 3 ^fiT^mW.i^ 
[002 1] (^09 2 ) i5.^<D^Wimm<Dmmoyfikk 

^T'ttFDMA (^tSSRi^ffl^Tt^) :&3^©ETAC 
S (Extended Total Access CommunicationSystem) 
TDMA (^fH^Tt^^ :i^®G SMCGlobal Syst 
em for Mobile Coamiunication), EG SM (Extended Gl 
obal System for Mobile Coaiiiiunication)''f>PCN(Pers 
onal Conununication Net«rark)Q)-9-— hr:^:^)^Tt3tlTV^ 
S, :fb3KT'ttFDMA:&^®EAMPS(Extende 
d Advanced Mobile PhoneService) i:TDMA:S^OD 
PCS (Personal Communication System) ®-b-—tr;^. 
UK 02|s:-etiF DMA:&^®NTACS (New Total Acc 
ess Communication System) t. T DM A7^^® P D C (Pe 
rsonal Digital Cellular) ®-y•-trx^!)^t>nTV^S. 

7^A*^e)(7)-9— t^;^*'t^we>tisz:i;*^iLv\. igi 

tCGSM, EGSM, PCN, P C S ©iHSMMffldK^ 
i^0mmS(<Sm.i:BLX\^^, mis, gfcftlT'liEGS 
M (SOOMHzi^) i:PCN (1. 8GHz^) <D2 

i/y^v^l^x'^^ssmt£7'=Ly)wiy ]^wimm^<D-*)- 

a-rjw^y mmms^^ ^\z h u ■:^;wi> mmm 
fimmzi5\,^x%fi>m • M^b:^)^* uv>. 
[0022] EI 1 6 iz^a-TMiy ]^mmm^(Dm 

[p0 2 3]^-r, g^^tcovxTiJiWf Ty9-)- 
1 0 ox^m^nfc^mm^itryy'^Pkm^i oziz 
x^^<Di^y^v^i^izM!^i^r~^mm^izi^fimxm^-^ 

w^mm^ (RF^mm^) im--<mmmm (l 

NA) 12 0-i/Vs m=i®^i6Ji^e/:^7^Atcm-r 

S^-<DR FS^gM^ti|g-®{giNIWlt«lgtl 12 0-2 

*U ^ #-9- 1 2 4 fCTMmii^ 1 4 0«>M#*^e>®fi 
^fcii^$4%S3i:lc<kU*r^Ma!SRS^t«^ (IFS 
€ffi#) IZSm^tl&o I FS#ffl#tt;X>^«y^l 2 6 
S:/rLTttJ|SM?S7-r;i/^f 1 2 81CA*$*U mMO* 

^iUTV^S^lC«|g-®RF^^ (120~124- 
S^tCtifl-CDR F^ (1 2 0-1 2 4-2) tCX-f 
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tu ^--7.Ay Y^msm 10 4 izTUj^n^o nam 
[0 0 24] Mm#eigsi4 0A«MS[<^^=^-b-i 

v\ ftjgOTi F-7^;u4f 1 2 8«)4ft4tcM^ 

[0 0 2 51 ^^^CiiM^^5t^COV^TSi^•r5. V-f l o 

8 J: vAij^nr=.=Bmt^mmm i o 4 T'^-;^>'t> k 
is^ia§§ 1 7 2 ic J: y «r^JSiSS5cjaimm^ ( i fj^im^i 

#) IC^StU :ty±v hiy>^^^-*f (Off-set Ph 

ase Lock Loop) 1 8 OiZAiJ^tl^. 

•fe-9->f1fli, tiB(50[)RFSli:'?^i:bT-fiaWT?feofe 

m.-^^:^izimi^r. mmcDimmm^mjmco 20 

X. S/-. 9 7 ^f-ft;x:^h ^r^—ii 
;i/ ^3 0 2H~SI3 0 3M (1 997) 

(ISSOC 97 Digest of Technical Paperis p.302-303(19 
97)) J ^CS^$^TV^5. 

[0 0 2 6] |8IBg§l 6 2-1 (2) (Z)|81S-rS«^© 30 

nwmt. (Hz:) G)^g6iiffii/X5^A®ilH9Mffl[ 
^m^Stll 4 0*^e><D^g■ti:^:^i^■l 6 8{Cj:UiB-^ 

it (.^mi 6 zammmL- 1 Fisntft-^^Mis 

1 7 0lCj:y I FgJDi^l 7 2A^e><Z)I FiJIfift^iim 

ZltllCj:*;, ^^^-b-l 7 0ttttdim-^?:ffi:^ 40 
U z:<7)a[SSm#*^I^Sii6 2«:iaar-tSz:i:lcj: 

»j, iFi5iMM^ttsiiaia5[^iSGg5ea^fi# (RFijimM 

#) Jc^sns. :^'f y^l 6 4, 1 6 6li, 

H-CDietggI 16 2-1 A>?>ffl:^$tlSl|-<Z) R F 
i3lfi^#ttH-®«fm*lilt@S (H P A) 1 6 0 - 1 IC 
J:>J, «g-©$Sigg|l 6 2-2;!)>e)ai:<?S4xSH-l«)R 
FiM^^tt||-a)iifm:^7*i*iSI 1 6 0 - 2 J: yiffi 

^n. ryy^PX^ i o 2 ^-frLxryT^-t 1 0 0 j: 
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X- ^ M^T'feo T =t> * V \ 
[0027] m-(D^W}m.miy:^^I^il LT E G SM, 

1-5. KGSM(Dm^mmmmmii. mi (&) iz 

^irj^^iZ. fT (1) =8 8 0~9 1 5MHz, f 
R (1) =9 2 5~9 60MHzT'fey, PCNOil^ 

mmwrn^mit. mi (b) ic^-rj:e>icfT (2) = 

1 7 1 0~1 7 8 5MHz. fR(2)=1 80 5~l 
8 8 0MHzT*fe-5„ :i<Dii^iZ. 2-o<Dmim^mi)^ 

-r SEI 2 JCat-r J: «:n^M^f^Il»&S:;'>>f ^IC J; »J ^ 

:&^T'tt!i£5fero2fg©iiigs^icjn^T, jJl^^^om 

1f^cf^s^LS^g2ftiP«)RF^:^^c33v^T^3u ism 

mn-r&o mm^nr^RFmmm^iz^^^x%^mmm. 
m-^i$i(m^tm.^^iy^Mzm=.ti&r=.i!biz. m2iz^ 

Mmmzimf£mmm&mmit Lr=.ry^i-Pim^ 

[0 0 2 8] 04 lCf':3.7;Wt> K7>-5^:^^S§®I11 

7.^h. (EGSM) am.-o^&'^mkmntt.'m^omm 

(PCN) «)|g-®i3IS«^iaS!&i;«:>fri- 
S„ =fr3i!ISffl5?^!iig&tt^n-?tl7 2 1 , 2 2 S:/r 

2 1,2 2\-i.*/7s7-h><mM^^nmm\Zi;:'DX'^^ 

enso 7-<;i/ijf2 i ti, EGSMo^-rs^aggp^ 

lt-r^t)t.9 6 OMH zOT®^}aaSPf^(ZXi-^S:iiiS$ 

[0 0 2 9] H-Oi^Sfi^tgi&li, Cfcmi^>'MHlS&5 
-1, ^^S&6-1, SAW:7^;i/i5t2 4«:^-rsS 

mSi^7M5IB&5-2, M^iaB&6-2. 3, 
7.>{v=i-y^m&2%, 2 7,, 2 9&;fr-tSi2&mS5!i:$: 
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[0 0 3 0] EGSMODSm^T'li, T^t^^^M^ST-S 

2 1, ii-©iifi^.®§^*a 9 sriiST, s<imfcm:^$ti 

7, 2 9 5:^tfi3im^®^-®5lfi^Jg§^^' 1 9 
SM^ojfiji^'fiiA^fR (1) T-0. 8Ri:T-fe«>z:i: 10 

[0 0 3 1] EGSMCDj2lfB^T*»i, EGSMi^^ 
•T-3 2*^e>A*3*l6EGSMj|imfS#ti. /t-YT:^^ 

s&?-3 0 75l^c>^snsjai^ra8^g2 8{c<i:u:t>^^© 

XW'^V^>i'TiIB&2 6, 2 7, 2 9, H— ©M3'!J^S^g^, 

1 9, ^^fmi^y^ 2 1 ^mx. ryM-mi^z 

/j'tfT (1) t'O. 8^jiLhT-feSz:i:*^*Hr\ 20 

[0 0 3 2] mm^<m^mmG-z, sut.^ 
tc, isffi:*jit<ii^T*^^-ts2^. 3mo)^m.^^ 

jgi2^2 8«>'WTXffljlg?-3 0*>e>A* 
U A>rT^IilB&2 9, ::^.-f»y^>i^^^-2 6, lIBiitHi 

[0 0 3 3] {i*aS/7htaB&5-l, 2tt, ^*3feli 

> ^ if IC J: y fil^S ns^®lHi&JC J: »J I^T- 

[0034] mm^ttcli.^m^<D^ y\^—Sfy:M)^m 
iS^^c|8«$4^fc^^cfe^^T, S-©^ ® 40 

JKI«f^oD»fi*f'(it ( I r I ) i:iife?'Jgggm>«3^ ( I L 

(dB) ) t(Dmm^&l 5{Ca^-r. 3Z:T', I L (d 

B) =-2oiogio (2x (1+1 r I) / (I r I 

+ 3) ) T'^stis. mmm(m^^mm±j^co 

;&V^0. 5 d BWTil-tSfctolCli, jRM^CDSifi*ffli 
tiS3J;-eo. 8R±^>iliiJ5:S. 
[0 0 3 51 (*fai/7h[Ell&5*fcli®^!i!&6 
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[0 0 3 61 mr.o^m?kmmt, ^mt^y hm^s 

-1, Sf^K6-l, SAW:7^;i/if 2 5S::ft"SS 
(S^il, W>7h[iII2&5-2, 3!iF^SS6-2, 3, 
:^^y^>m^26, 2 7, 2 9$:;t-rSi^t^i:?: 

xm^ii^m^inim^im^^. 2 0 ic^v ^rilfe^J 

[0 0 3 7] PCN(OSfSl§-e{i, T>-r:^ffiig-7-3*v 

2, iizia)M^flgg^,2os:iigT, ^m^izm±^n 

3 ZlT'=bl|-0j2IS^Ji^l@II&i: H^ic, P C N g^l 

©>t>f «v^>inaB&2 6, 2 7, 2 9 ^-^nmm^com 

R (2) X'O. 8JeU:T'feS3i:*^*L^^. 

[0 0 3 8] pcN©i2ifs^-eji, pcNmm^f^s 

^yifWm2 6, 2 7, 2 9, ®5lfe?tl^^,2 0, 

iSlgSija:?-^ 2 2 ?:iST, ryr-f-miQ^S izmiJ 
$nSo z:^lT'=fo^-(7)illSfi*liIli!&i:lil^{c, PCN 

mmmn<D^m^^omnjh^i:nM-t^t=.tb, saw 

7 -f 2 5 S:-^tfS«^©lg— Oil^JgS^^^. 2 0 e> 
BfeStt^^^Se^t-li^^fT (2) T'O. 8J(iA±T'*>S 

[0 0 3 9] /t>f77>ffliSff-3 o*fctt3 5a)^,^■rn^c 
EGSM©3iim*\ pcN(mmmzj:i)mm^n&, 

[0 0 4 0] f£B. :i!^<DmmiZ^Vt:L7y7'i-)m 

*^T'^s. s^mm, feffit/^ Mass, ;<.-f 
'v^^ymM, jur-mi^\z-z>^^x\,t$k^^m^ 

m-Xm^L. ±S1J^(*S«®±®C, ifeEGSM 
ffl^fcOfPCNfflS AW:7^ ;i/^5tttTai5^<*S«a)SI3 

AtLTli, EGSMi:PCN^t:tlCtt|5S?>*l-r, 2G 

H z ^(DW- c DM a:&^3& if«>ffi®#lSiimi/:^T- a 

[0 0 4 1 1 (|ygM3 ) #|S, «-«!<gc(0!Je^«fS^- 

\^7.\,i.mm 8 0 oMH z ^m\zmmmmm^^m 
1. 5-2. oGHxmiz^mmmm^^m-t^iy 
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fji3WM^iy:^Tr2^<^'^^. 8 o omh z^^SrfiJS 
-rS2/>5>-ri*i:UTli, NTACS (fR=84 3~8 
70MHz, fT=8 9 8~9 2 5MHz) , NTT 

(f R= 8 7 0~8 8 5MHz, fT=92 5~940M 
Hz), EAMPS (fR=869~894MHz, fj 
= 8 24~8 4 9 MHz) . ETACS (f r=9 1 7 
~950MHz, f T=8 7 2~9 0 5MHz) , PD 
C800 (f R=8 1 0~826MHz, fT=940~ 
9 5 6MHz), GSM, J -CDMA ( f R= 8 3 2 
~870MHz, f T=8 8 7~9 2 5MHz) ^A^fc 
*J, 1. 5 — 2. OGHz^?:?IJISf Si/X^AilLT 

PDCl. 5 (f R= 1 4 7 7~1 50 IMHz. 
f T= 1 4 2 9~1 4 5 3MHz) , PON, PCS, 
W-CDMA (fR=2 1 10~2 1 70MHz, fT= 
1 9 2 0~ 1 9 8 OMH z ) ^*^tf e>*l&. 

[0042] 3^, 2 oOSygcT'dfem nriB'& 3 OCDi/X 

5o mtis ©C^CDEGSMhPCNlCin^T, JKIII© 

PCS i:ta^r=. h u ^'^wt^ h^sJMS@S5i^®-y— 
T'«)5o zicDS^, EGSM®il^MMa!8S?f&l^li. ig 
1 (a) JCa^-rJ:e>JC, f j (1) = 8 8 0—9 1 5M 
Hz, fR (1) =9 2 5 — 9 6 OMHzT'feU, PC 

N(m.^mmim^mit. mi w izBtii^iztT 

(2) =1 7 1 0 — 1 7 8 5MHz, fR(2)=18 
0 5~1 8 8 OMHzT'*>»J, P C S ©iJIS^^aJSgF^ 
J^li, 01 (c) lC5^-r<fce)tCfT (3) =1 8 50 — 
1910MHz, fR (3) =1 93 0— 1 9 9 OMH 
zT-feS. r®i:^'&3o®^lS®Mi>:^5^AT'tt$e> 

yf.T-M.ivm^'^t.hXii. io©8 ooMHzJ^S/::^ 

^Ai:2o<Dl. 5 — 2. 0GHz^i/:^xZ>.feSV^^i 
2o(0 8 0 0MHz!©$/;^7^Ai: locDl. 5 — 2. 0 
GHz^S/:^7^Ai:«:Snr|gitA^vx. -fOfcfe, ^ 
^t2!ffiP^J!S<^i^t-S 2o©i/;^-5^AtCoVNTJ±IiIi!&® 

[0 0 4 3] ^-CD^i6iimt/:^7^Ai;LTEGSM, 

Iiii©i^iifii<i2/>?.5^A t UT p CN, m^oy^wmm 

S/>^>^i*i:LTPCS«:«I{Ci:oTlJiW-rS. hU^;i/ 

U 3oCDi/>^-rAlC*rfE:-rSA::«), S<i9^i»Cj3V>Tli 
RF^?!*^355y^»ili:;&»J, *;^:i^m*^Cfe^^T^±3o 

[0 0 4 4] T>^:^^^«S«>S*^*> 8 0 OMH 
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z^2/7.xA (EGSM) \zn]^-^^m-(r>^m?hM 

5-2. 0GHz^e/7>5^A (PCN, PC 

s) \zni!tir^'^r-<nmtmjhm&ii^ts}t^. m-oy 
UT, mr.am^m^'mKis^^xit, mi (b) , 

(c) (Ca^StiS^lc, PCNi:PCS®il^J^»^ 

^l!c^*^v^^cgs^LTv^5fc«), pcN^iiifs^tPcs 
v^^^^:lt*^e>, PCNicMf51-s^-®Sfg^^i:PC 

[0 0 4 5] -e^fcft), ^-®ia^fili:RI«tc, iilfi 

.^j)y^M.rzmm^ (^m^) (am) mw^^Ic 

20 PjfC, PCN(DS#'©-^a)|gH(D^^3f^'\(Diinii»Jt 
P C S ©Sffft-^OHzKDSft^^Oiinii* ^rffllM 

Mit)^^M.tcmr. m^) <o^m^<OPCS (pcn) ® 

[0046] El 5 tC h U zfJVAy KT 0 
30 0ttl|-®^i6ji#J/;^7^A (EGSM) ®||-<Di!l^ 

m^mi&t.mr.mfm^oi^wmmty:^^'^^ (pcn. 

PCS) <Z)||-(DiJIS^9p*tlIB&i:S:^^S. =&ilS{S^ 

EiKii^ti^-'n^^f 2 1,22 ^irLxry7-±m 

^i^3^cafi3HJg^S^^TV^S, 7^;b^2H^ EGS 
M<D^-tS^ffiaS^^^t-'5tfct.9 6 OMHziJAT®iS 

■jo. 7-f;i/^t2 2ti, PCN^tufpcs^defli-rs^M 

SSF^i^-r^t)t> 1 7 1 0MHz{JU:®Ma8SJff^©ffl#S: 
[0 0 4 7] ^-<Z)i!IS#^|lI6!&^COV^TI^iW1-S. ffi 

^2/7hias5&5-i, Sf^ms&e-i, 

2 5, 3 9 Sr^tt-SSm^i:, fit*Be/7hlHlB&5-2, 
^F^|?S6-2, 3, 7.'^v^yifWm2&, 21, Z 

^ii\immk^. (.m^(omm^.tmri,) 3 etc 

NtPCS(C*ff£;LT«-^<!iS:*gi/7htiIB&, Sg^[@IB&, 
50 S AW7 -f S:^-t-5^-®Sfi5i^i:m=®S^t55?!i: 
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[0 0 4 8] PCNfDS^^T'li, 7>-r:^ffliS?-3*^ 

-rsS-®Sf85PjJcffi*3^xs. :i'T'PCNSMfi-^ 

R (2) T'O. SRhT'fe-SZltAMtUV^. 
[0 04 9] PCS<Z)S^l?li, PCSSfifi#=foP 

3 8 SrST, PCS tCMfS-f SllH(OSm^lCffi:t;S*l 

5, zi^T'PCSSM-^®PCNlcMfS-tsm:i(^)S 

-5 S AW7 2 5 
$:^tf^Il®S^5i^®llEga)5l6^Jg§^#,3 8*^^)BfeiR 
it^®»fi^<it*^fR (3) T-0. SOJfefeS^il*^ 
Lv>. 20 
[00 50] 3P>lCPCN*fc{iPCSSMM#a)lg— 

5^ > i^B& 2 6, 29 &-^t;im©aim^«)llS® 

6 *^e,BfeiKiif^®»fi*ffli*^ f r ( 2 ) 
atjffR (3) -eo. 8&±.X'$>^ziiimth\>\ 
[0 0 5 1] pcNt.rcitPcsa>mimx'\it. mm^ 

m-4: l*^P)A:^S4^«)PCNiiMM•t*fc^iPCSi!l 

2 8lCj:y;r>^^CDXW«V^>^'liI{^2 6, 2 9, 
SC!)ilfi?!|g§1^^3 6, lii<gaiig7^;i/^ 2 2S:MT, T 30 
>5^:^fflSi^3lcffi:tr$ns. zi^T', PCNiJIfflm^ 

titb. SAW:7-r;i/^ 2 5. 3 9 ?:^tf$M^®llH® 
M^Jg5^.3 6*^e)BfeiSlif^(^>$fi*f'(it*^fT (2) 
2itJ=fT (3) T'O. 8JgU:T'fe5^il*^*bV\ 
[0 0 5 2] jgijmSfe2 8t4/1-fT;'.«afl?-4 2 

*^e>A*U yWT:^tiIIS2 9, «y^>i^^^2 

6, <5»B'>:7 hlElB&3 7, X-f'y^>^^^^-2 6 $:S 

ttz\tPcsmmm-^<o^m^^<mt\'ih'^^t^Mi' 

firfBt/7h[HlB&3 7^co^^T, :^^«y5^>i''^2 
6, 2 6*^:t>4^i:^»Jjgl&®SS2 8 AWtTV>S^/t 
J!8X)^gM^^®;r7^m :^>f 'y^>i^^2 6, 2 6*^ 

:t-yimtf£ V mbf^ 2 8 awtir v n«:v n:!^®*^^^ 

3 7ti, ®lfr@SS2 8AWvT^^S^^^CJ3V^T^il|H 

:ktU JSft^Cjgi&fiSf^2 8*WtT^r^«;^,^4^^C£^^T 
tt||=CD5l6^J^^. 3 6 e> B AcSm*® >r > l^- 50 
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[0 0 5 3] «:^3, mr.(mm^t^mmxjfm-o}^ 

[0054] j^JS^Sr^yifttS 2 o®^S)iifg2^X7^ 

a.t)f 2 o©i/;^-r Aoillff 
m^aymimLO. 8£U:?f|«-t-S>3t*M*Uv\ 
ISoZ:t*^^T*feS= ttoT, min (fi (2) (Z) 

fT (3) ©sife^iaga) iimax cf 
T (2) ©Mis^m fT (3) (Ti^nwm ©mm 
lejrm 2iy^inin (fR (2) oymkmm, f 
R (3) ommm) tm&x (fR (2) ©sibim® 
m, f R (3) ®®iaiMj2®» 

z:t*^*Lv>o ^t~. 2o®J/7.-r/>.cDS^^i^5:^ 
artsfeibjctt, 2ocDi';^-r-t,<©gffi^iJJSK^l^;?)^a 

[0 0 5 5] JSJUl, 8 0 OMH z=^fi|(D^i2JSR^igJS: 
^-fS 1 0(Z)S/;^^Ai; 1 . 5~2. OGHz^CDM 

/t> ]mW}MmMomiz^^^xwimhr:ii)\ 8 0 om 

H z ia^CD^iSMl^&fiM-t-g) 2 o<z>S/;^.-r Ail i . 
5~2. 0GHzi^JS!?Jg»^13c«:«6ffl-t5 1O(7)2/^ 

^3 izm^:^n^m(M&y ^ \z±i&htdmr.am 
nm-z \z^-^t\.^m^-y -r )\^^ \zmL x^TzM.- 

[0 0 5 6] t^iB. i^^<mmz.iT([^tz.yy^pi^ 

5!)^T'^Sc 3®^, ^iai!&, imtyyhm^, 7.^ 
v^yms&. jury^mmfiz-D\,\xi,tfkfpmmm 
m=f-ximu ±mmmPi^(o±Miz. ttzEcsu 
m. pcNffl, pcsmsAviy^}\^^\trmmmim 

miyy^7'-Utbx\t. EGSM, pcN, pcsfc'wc 

[0 0 5 7] 

vm<rm^ ii?mmzMt. yy^-^^'^^im. 
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[01] ^S&ii(Bi^;^-r/^«)i2ISfi^iSdaiSBS:^-rEi 
[02] SAWT>T-:^^^S®tHlB&^a»)/^0T'fe 

So 

[03] (a) \%yi/^±i^^omm. (b) T> 
T-:J-««S®±®a (c) 

[04] 7^IIr;wt>K^lftjte6sag*fflSAWT>^:^. 

[05] h U ^^W^^ K^iJMSaS^ffl S AWT>5^:^ 

[06] 7yy^-}-Pkm^(ommmx'$>&o 

[07] 7>-r:h^ffl|§®|i?i®0T'feSo 
[08] T>-7^^^«l«)»fS0T'feS. 
[09] 7>7^-^^tffl^«TB50T'feS„ 
[010] T>5^:>-^^SS<^»fE0T'$)S. 

[011] T>5^:^^Sla)»^ffi0•efes. 

[012] r>5^-*-i^«S«)ieT®0T'feSo 
[013] r>5^:^^^S<^»fDi0T'«>S. 

[014] r>^-^Pkm^<^mmmx&^. 

i:(DfflK0T'feSo 

[016] xriT;b/1> K#iilMSSg*®t5IB&>rD »y 
0T'*S. 
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2 0 0, 300 ■■ry'r-^^^m^. 2-Tyr-±. 

1 o-iim^i^sSi^, 1 1 -^as^Sfls^, 
1 2-TSiJ^<*^, is-m^mm&m'^: ^-r 

'v5^>y^^, 1 4 (SMfi<iSI<!|s) , i 

5 " g^#, 1 6 •••SAW7'f 1 7-:^^'::^^ 

ffl, imm, JUr:^m , 2i"-®JgolijS7-f;i/;jj, 
10 2 2-m^^(M&y^}\^i'^ 2^-7.-{v'fy*fmFi'. 2 
7-|lijitHi&> 2 8-7.>r«y^>y^i=7g|i«8i&, 2 9 
■•■)Uy7M%. 3 0, 3 5-A-f7:^Mfigd^, 3 7 " 

4 6-S|^>'1»y'^-i;S!SAW:7^;b4t, 4 7-SA 

w:?^;i/^'f=-^y:/, 4 8 •••>'t>::/', 4 9-':7-f'Y, so 

-g^J. 5 1-iafll, 5 2-M<*, 5 3->l.>'t>f^;i/ 

K, ioo-T>7^:^, \0 2-yy7-±^mm. \o 

4 -/^-T./^^ KHISlEffiS, 1 0 Q-7.\fi-ii. 1 0 8 
20 -V-fi', 1 2 0-ig$f»iii|li^, 1 2 2-iifmiS7'f 
1 2 4, 1 6 8, 1 7 0-$^-9-, 12 6, 16 

4. 1 6 6 ";^>f'v^, 1 2 8-*r^JStg7-r;i/^f, i 

14 0-^m?^gg|, 14 2-tfra 

\^o--^^iimm. 16 2-5^ 

SI, 1 7 2-1 F^#|, 1 8 0-;r7-fe-y hi/>-fe-9- 
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